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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1, and 7 are rejected under 35 U.S.C. 102(e) as being anticipated by 

2>ecdc OS s, h u s) 

N ob l o ot al. (US Patent 6121720 ). 

3. Beat teaches a method for forming a programmable logic array, comprising, 
forming a first logic plane that receives a number of input signals, wherein forming the 
first logic plane includes forming a number of logic cells arranged in rows and columns 
that are interconnected to provide a number of logical outputs, forming a second logic 
plane, wherein forming the second logic plane includes forming a number of logic cells 
arranged in rows and columns that receive the outputs of the first logic plane and that 
are interconnected to produce a number of logical outputs such that the programmable 
logic array implements a logical function, and forming the first logic plane and the 
second logic plane as NOR plane (fig. 7, & col. 9 lines 35 - 46); 

wherein forming each of the logic cells includes, forming a first source/drain 
region and a second source/drain region separated by a channel region in a substrate, 
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forming a floating gate opposing the channel region and separated therefrom by a gate 
oxide, and forming a control gate opposing the floating gate. (fig. 8). 

4. Claims 8, 12 and 14 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Noble et al. (US Patent 6124729). 

5. Noble et al. teach a method for forming an in service programmable logic array, 
comprising, forming a plurality of input lines for receiving an input signal, forming a 
plurality of output lines, and forming one or more arrays having a first logic plane and a 
second logic plane connected between the input lines and the output lines, wherein 
forming the first logic plane and the second logic plane form a plurality of logic cells 
arranged in rows and columns for providing a sum-of-products term on the output lines 
responsive to the received input signal (figs. 1 - 3), wherein forming each logic cell 
includes forming a vertical non-volatile memory cell including: 

forming a vertical pillar extending outwardly from a semiconductor substrate at 
intersections of the input lines and interconnect lines and at the intersections of the 
interconnect lines and the output lines (fig. 6A); 

wherein each pillar includes a first source/drain region, a body region, and a 
second source/drain region (col. 9 lines 30 - 38); 

forming a number of floating gates (fig. 4B, element 202) opposing the body 
regions in the number of pillars and separated therefrom by a gate oxide; 

forming a number of control gates (Ai) opposing the floating gates; and 
forming a low tunnel barrier inter-gate insulator to separate the control gate from 



the floating gate; and 
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forming a number of buried source lines formed of single crystalline 
semiconductor material and disposed below the pillars in the array for interconnecting 
with the first source/drain regions of column adjacent pillars in the array (col. 9 lines 39 
-45). 

forming each floating gate includes forming a vertical floating gate formed in a 
trench below a top surface of each pillar such that each trench houses a pair of floating 
gates opposing the body regions in adjacent pillars on opposing sides of the trench (fig. 
5B elements 202). 

forming the number of control gates includes forming the control gates in the 
trench below the top surface of the pillar and between the pair of floating gates, such 
that each trench houses a pair of control gates each addressing the floating gates one 
on opposing sides of the trench respectively, and wherein the pair of control gates are 
separated by an insulator layer (fig. 6B). 

Claims 8, 12, 13, 15, 17, 18, 19 and 26 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Forbes (US Patent 6377070). 

6. Forbes teaches a method for forming an in service programmable logic array, 
comprising, forming a plurality of input lines for receiving an input signal, forming a 
plurality of output lines, and forming one or more arrays having a first logic plane and a 
second logic plane connected between the input lines and the output lines, wherein 
forming the first logic plane and the second logic plane form a plurality of logic cells 
arranged in rows and columns for providing a sum-of-products term on the output lines 
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responsive to the received input signal, wherein forming each logic cell includes forming 
a vertical non-volatile memory cell including: 

forming a vertical pillar extending outwardly from a semiconductor substrate at 
intersections of the input lines and interconnect lines and at the intersections of the 
interconnect lines and the output lines (fig. 5B); 

wherein each pillar includes a first source/drain region, a body region, and a 
second source/drain region (fig. 5C); 

forming a number of floating gates (642) opposing the body regions in the 
number of pillars and separated therefrom by a gate oxide; 

forming a number of control gates (662) opposing the floating gates; and 
forming a low tunnel barrier inter-gate insulator (660) to separate the control gate 
from the floating gate; and 

forming a number of buried source lines formed of single crystalline 
semiconductor material and disposed below the pillars in the array for interconnecting 
with the first source/drain regions of column adjacent pillars in the array (602). 

forming each floating gate (763) includes forming a vertical floating gate formed 
in a trench below a top surface of each pillar such that each trench houses a pair of 
floating gates opposing the body regions in adjacent pillars on opposing sides of the 
trench (fig. 7F). 

forming the number of control gates (862) includes forming the control gates in 
the trench below the top surface of the pillar and between the pair of floating gates, 
wherein each pair of floating gates shares a single control gate line, and wherein each 
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floating gate includes a vertically oriented floating gate having a vertical length of less 
than 1 00 nanometers (col. 1 0 lines 23 - 27); 

forming the number of control gates (862) includes forming the control gates 
disposed vertically above the floating gates (fig. 8D element 863), and wherein each 
one of the pair of floating gates is addressed by an independent one of the number of 
control gates; 

writing to one or more floating gates of a number of non-volatile memory cells in 
one or more arrays using channel hot electron injection; and 

erasing charge from the one or more floating gates by tunneling electrons off of 
the one or more floating gates and onto the number of control gates. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



8. Claims 2, 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Beat (US Patent 5959465) in view of Bui (US Patent 6163049). 

9. Beat teaches the features previously outlined, but lacks forming a low tunnel 
barrier inter-gate insulator of a metal oxide selected from the group consisting of lead 
oxide (PbO) and aluminum oxide (Al 2 0 3 ) to separate the control gate from the floating 
gate or a transition metal oxide insulator selected from the group consisting of Ta 2 Os, 
Ti0 2 , Zr0 2 , and Nb 2 0 5 . 
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10. However, Bui teaches forming a low tunnel barrier inter-gate insulator of a metal 
oxide selected from the group consisting of lead oxide (PbO) and aluminum oxide 
(AI 2 O 3 ) to separate the control gate from the floating gate or a transition metal oxide 
insulator selected from the group consisting of Ta 2 C> 5 , Ti0 2 , Zr0 2 , and Nb 2 Os. (col. 4 
lines 17-41). 

1 1 . Therefore, it would have been obvious to one of ordinary skill in the art the time 
the invention was made to incorporate the teachings of Bui into the Beat reference to 
fabricate a NOR-NOR PLA with improved control and greater accuracy. 

1 2. Claims 5, 6, 9, 10, 11, 1 6, 20 - 25, and 27 - 29 are objected to as being 
dependent upon a rejected claim, but would be allowable if rewritten in independent 
form. 

13. Prior art considered, but not used in the rejection include Prall et al. (US Patent 
6514842), Heybruck (US Patent 5488612), Lee et al. (USPAP 2002/0028541), Hseih 
(US Patent 4688078), and DiMaria et al. (US Patent 4939559). 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Igwe U. Anya whose telephone number is (571) 272- 
1887. The examiner can normally be reached on M - F 8:30am - 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Matthew S. Smith can be reached on (571) 272-1907. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 



872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



IA 

August 7, 2004 



Igwe U. Anya 
Examiner 
Art Unit 2825 
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